Levels of D-serine in the brain and peripheral organs of serine racemase (Srr) knock-out mice.
D-Serine, an endogenous co-agonist of the N-methyl-D-aspartate (NMDA) receptor, plays an important role in mammalian brain neurotransmission, via the NMDA receptor. D-Serine is synthesized from L-serine by the pyridoxal-5' phosphate-dependent enzyme serine racemase (SRR), and D-serine is metabolized by D-amino acid oxidase (DAAO). In this study, we measured levels of the neurotransmission related amino acids, d-serine, L-serine, glycine, glutamine and glutamate in the frontal cortex, hippocampus, striatum and cerebellum as well as in peripheral tissues of blood, heart, pancreas, spleen, liver, kidney, testis, epididymis, heart, lung, muscle and eyeball, in wild-type (WT) and Srr-knockout (Srr-KO) mice. Levels of D-serine in the frontal cortex, hippocampus, and striatum of Srr-KO mice were significantly lower than in WT mice, while levels in the cerebellum stayed the same. In contrast, levels of L-serine, glycine, glutamine and glutamate remained the same in all tested brain regions. In vivo microdialysis using free-moving mice showed that extracellular levels of D-serine in the hippocampus of Srr-KO mice were significantly lower than in WT mice while the other amino acid levels remained the same between mice. In peripheral organs, levels of D-serine in the kidney, testis, and muscle of Srr-KO mice were significantly lower than in WT mice. Tissue levels of the other tested amino acids in peripheral organs were not altered. These results suggest that SRR is the major enzyme responsible for D-serine production in the mouse forebrain, and that other pathways of d-serine production may exist in the brain and peripheral organs.